Homocysteine, folate deprivation and Alzheimer neuropathology.
Increased levels of homocysteine (HC), arising in some situations via deficiencies in folate--an essential cofactor in metabolic regulation of HC--have long been known to contribute to cardiovascular disorders and stroke. More recently, clinical studies implicate increased HC and reduced folate with neurodegenerative conditions including Alzheimer's disease. It has remained unclear from clinical studies whether the neurotoxicity of increased HC and/or reduced folate is derived from direct detrimental effects on neurons themselves, or is instead derived indirectly following perturbation of nervous system vasculature. However, recent reports from several laboratories provide evidence that HC not only induces direct neurotoxicity, but also potentiates both amyloid-beta and glutamate neurotoxicity. These latter studies leave open the possibility that even mild elevations in HC may place neurons at risk for additional trauma. The potential contribution of folate deficiency and resultant increases in HC to neurodegeneration in AD, and therapeutic approaches to alleviate their impact, is discussed.